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CObjectives: SF-6D is a preference-based measure of health developed
to estimate utility values from the SF-36. The aim of this study was to
estimate a weighting system for the SF-6D health states representing
the preferences of a sample of the Southern Brazilian general
population. Methods: A sample of 248 health states defined by the
SF-6D was valued by a sample of the southern Brazilian population
using the standard gamble. Mean and individual level multivariate re-
gression models were fitted to the standard gamble valuation data to
estimate preference weights for all SF-6D health states. The models
were compared with those estimated in the UK study. Results: Five
hundred twenty-eight participantswere interviewed, but 58 (11%)were
excluded for failing to value the worst state. Data from 469 subjects
producing 2696 health states valuations were used in the regression
analysis. In contrast to the best performing model for the UK data, the
best performing model for the Brazilian data was a random effects O
hav
iro Ba
al So
oi:10.1016/j.jval.2011.05.012odel using only the main effects variables, highlighting the impor-
ance of adopting a country-specific algorithm to derive SF-6D health
tates values. Inconsistent coefficients were merged to produce the
nal recommended model, which has all significant coefficients and a
ean absolute difference between observed and predicted standard
amble values of 0.07. Conclusions: The results provide the first pop-
lation-based value set for Brazil for SF-6D health states, making it
ossible to generate quality-adjusted life years for cost-utility studies
sing regional data. Besides, utility weights derived using the prefer-
nces of a sample from a southern Brazilian population can be derived
rom existing SF-36 data sets.
eywords: cross-cultural, preference-based measures, SF-6D, utility.
opyright © 2011, International Society for Pharmacoeconomics and
utcomes Research (ISPOR). Published by Elsevier Inc.Introduction
Increasingly, decision makers, providers, patients and the public
require that expenditures on health be justified according to ex-
pected outcomes. In this context, the decision-making process in
health and health care policy has never been more important to
reduce inefficiencies and eliminate ineffective medical proce-
dures [1]. Cost-effectiveness analysis is increasingly used in the
decision-making process for resource allocation of health care re-
sources. An important tool in this analysis is the quality-adjusted
life year (QALY), an index that combines quantity and quality of
life [2]. International guidelines for studies of cost-effectiveness [3]
and institutions of health technology assessment such as the Na-
tional Institute of Health and Clinical Excellence [4] in the United
Kingdom have recommended that the QALYs are the reference
outcome for economic evaluation.
Health-related quality of life measures suitable for calculating
QALYs are those that incorporate preferences into their scoring sys-
tem. Examples of widely used generic instruments are the EQ-5D [5],
Health Utilities Index [6], and SF-6D [7]. The latter was developed to
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ublished by Elsevier Inc.obtain a preference-based index from the SF-36 for use in economic
evaluation.
The growing number of studies conducting health states valu-
ation surveys around the world has contributed to cross-cultural
comparisons. Studies evaluating the EQ-5D [e.g., 8–12] and SF-6D
[13–15] in diverse cultures have shown that health state prefer-
ences are different from the preferences derived in the country
where the measure was originally created.
The aim of this study was to estimate preference weights for
SF-6D health states that represent the preferences of a sample of
the Southern Brazilian general population. This article presents
results of the valuation survey and the modeling of the valuation
data to produce utility values for all SF-6D health states, compar-
ing results with those from the original UK study [7].
Methods
This study follows the same protocol as the original UK SF-6D
valuation study [7]. First, the SF-36 was reduced in size to generate
health states to be valued by respondents. Second, a valuation
e no conflicts of interest with regard to the content of this
rcelos, 2350/Building 21, Porto Alegre, RS, Brazil 90035-903.
ciety for Pharmacoeconomics and Outcomes Research (ISPOR).
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tion. Finally, the results of the survey were modeled to predict
utility values for all possible health states generated by the SF-6D.
Deriving the SF-6D Health State Classification
With the aim of deriving the descriptive system of the Brazilian
SF-6D, we selected the same SF-36 items used in the original study
in the United Kingdom [7], using the version of the SF-36 trans-
lated and validated in Brazil by Ciconelli et al. [16]. The result was
a six-dimension descriptive system, each with multiple levels: 1)
physical functioning, six levels; 2) role limitations, four levels; 3)
social functioning, five levels; 4) pain, six levels; 5) mental health,
five levels; and 6) vitality, five levels. This descriptive system is
identical to the UK classification system except the language.
Selection of Health States
A health state was defined by selecting one level of each dimen-
sion. Considering the number of dimensions and levels, the SF-6D
generates 18,000 health states.Weused the same 248 health states
valued in the original UK study to enable comparisons. Severity
was assessed by summing the levels of each dimension levels for
each health state. States were ranked using this sum score and
divided into quintiles to form five groups according to severity.
Each individual rated five intermediate states (one state of each
group of severity) plus the worst health state generated by SF-6D
(the “pits” state) [7].
Sampling
The sample consisted of individuals aged from 20 to 64 years se-
lected from the general population of Porto Alegre, a capital city in
southern Brazil. The sample size was calculated such that each of
the 247 health states (excluding pits) was valued at least 10 times.
Because each respondent would value five intermediate states the
sample size estimation was 494 respondents.
A two-stage cluster randomselection designwas used. Primary
units were represented by census sectors of the municipality ac-
cording to division made by the Brazilian Geography & Statistics
Institute [17]. In a second stage, households were systematically
selected in each census sector. The interviewers visited seven do-
miciles in each of the 108 selected sectors, inviting all residents
who met the following inclusion criteria to take part in the study:
aged 20 to 64 years and literate and with no physical or mental
incapacity that would prevent reading and understanding re-
quired in the valuation tasks.
Study Protocol
A teamof interviewersmade up of graduate students fromhealth-
related courses received intensive training in the application of
the interview protocol. Interviews were conducted in the respon-
dents’ own home.
The interview followed the protocol used in the UK SF-6D val-
uation study [7]: 1) respondents completed the SF-6D; 2) ranking
exercise andperformedusing a group of eight cards containing the
five intermediate states along with the best state defined by the
SF-6D, the worst state, and immediate death; and 3) valuation of
five intermediate health states plus theworst state using the stan-
dard gamble (SG) technique. As a visual aid for the SG task, a visual
prop developed by a team from MacMaster University [18] was
used. Following the valuation of the five intermediate states, re-
spondents valued the worst SF-6D state (pits) using a modified
version of the SG. The SG choice depended on if the respondent
had ordered the worst state better or worse than immediate death
in the ranking exercise: 1) if better than death, the respondent
must choose between the certain prospect of the worst state and
the uncertain prospect of full health or immediate death; and 2) ifworse than death, the choice was between the certain prospect of
death and the uncertain prospect of full health or the worst state.
The SG value produced from this SG task is measured on the full
health-dead one to zero scale used to produce QALYs. All values
derived for the intermediate states are then adjusted onto the full
health-dead one to zero scale using the pits value for each individ-
ual. Taking P to represent the value given to the worst state for
individual i and SG to represent the values of an intermediate state
j, the formula used to generate adjusted values SGADJ for all inter-
mediate health state valuations is:
SGADJijSGij (1SGij) * Pi[7]
These values were used in the regression analysis.
In the final part of the interview respondents answered a range
of sociodemographic questions. All respondents signed the In-
formed Consent Form approved by the University’s Institutional
Review Board.
Variables
The sociodemographic variables obtained were: sex, age, marital
status (married and not married), level of education (during years
of study), job status (employed, unemployed, informal job, house-
wife, student, retired, and other), and economic class.
Economic class was evaluated using an index called the Brazil
Criterion that classifies the population into seven classes accord-
ing to the purchasing power and level of education of the head of
the family [19]. The division and its equivalence in terms of
monthly family income in dollars are, approximately: Class A1:
$3800, Class A2: $2300, Class B1: $1400, Class B2: $800, Class C:
$460, Class D: $212, and Class E: $103.
Table 1 – Sociodemographic characteristics of the
included and excluded subjects.
Variables Included
(n  469)
%
Excluded
(n  58)
%
P
Age (mean  SD) 41  13 42  14 0.65
Sex
Man 41 29 0.07
Woman 59 71
Marital status 0.42
Married 63 60
Not married 37 40
Economic class 0.05
A1 1 2
A2 14 9
B1 18 9
B2 25 17
C 36 53
D 6 10
Years of study 0.07
Up to 4 4 8
5 to 8 years 16 31
9 to 11 35 32
12 or more 45 29
Job status 0.22
Employed 54 44
Informal job 8 9
Unemployed 7 5
Housewife 14 21
Student 4 6
Retired 7 10
Other 5 5
t
s
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compared to UK values.
Modeling
Regression analysis was used to estimate preference weights for
each level and dimension of the classification system to enable
preference weights to be estimated for all states rather than sim-
ply those included in the valuation study. This analysis followed
the same protocol as the UK study [7], using linear models to esti-
mate the relationship between the SF-6D classification systemand
SG adjusted values obtained in the valuation survey. Models were
estimated at both the individual and aggregate (mean values for
the 248 health states) levels.
Several models were constructed to predict the health states
values, but the general individual level model can be defined by
the formula:
yij  gXij   rij  ij (1)
Table 2 – Descriptive statistics for 40 health state valuation
State N Brazil
Min Max Mean Median
111112 11 0,42 1,00 0,82 0,95
412152 8 0,25 0,98 0,70 0,79
211111 8 0,30 1,00 0,69 0,73
423343 10 0,19 1,00 0,69 0,81
213323 9 0,06 0,92 0,67 0,80
224223 8 0,44 0,95 0,64 0,58
131542 10 0,26 0,96 0,60 0,62
111215 9 0,10 1,00 0,60 0,96
221432 9 0,05 0,96 0,58 0,53
122233 9 0,40 0,94 0,57 0,78
523634 10 0,19 0,91 0,57 0,60
112221 9 0,00 0,96 0,57 0,53
214535 9 0,05 0,94 0,56 0,75
342353 12 0,05 1,00 0,55 0,67
312552 6 0,19 0,99 0,55 0,51
443215 11 0,05 0,98 0,55 0,66
345122 10 0,10 0,88 0,53 0,62
141653 9 0,15 0,98 0,53 0,65
134322 12 0,23 0,97 0,51 0,59
344145 10 0,28 0,98 0,50 0,66
241531 11 0,05 0,97 0,50 0,59
431623 8 0,14 0,80 0,48 0,69
321455 9 0,05 1,00 0,46 0,42
432623 10 0,06 0,98 0,46 0,47
112521 13 0,48 0,94 0,46 0,55
341123 8 0,15 0,80 0,43 0,37
535645 11 0,05 0,75 0,39 0,38
315515 10 0,02 0,86 0,39 0,34
532124 9 0,05 0,85 0,38 0,43
541432 12 0,00 0,75 0,38 0,36
323333 14 0,88 0,99 0,37 0,51
241635 10 0,10 0,75 0,36 0,34
323644 8 0,00 0,75 0,35 0,26
534644 11 0,05 1,00 0,35 0,20
423433 9 0,00 0,91 0,33 0,10
124314 5 0,10 0,70 0,31 0,28
334254 8 0,10 0,93 0,29 0,20
434654 10 0,28 0,81 0,28 0,14
432255 9 0,38 0,97 0,21 0,15
645655 469 1,00 1,00 0,14 0,50Min, minimun; Max, maximum.where i  1,2, . . . . m represents the valued health state and j  1,
2, . . . n represents respondents. The dependent variable, yij, is the
SG adjusted score for the health state i valued by respondent j
(SGADJ), x is a vector of dummy independent variables (X) for
each level  of dimension  do SF-6D. For example, x31means that
he variable refers to the dimension 3 at level 1. For any health
tate, X is defined as:
X 1, if, for this state, dimension  is at level  (	 2)
X 0, if, for this state, dimension  is at level 
Assuming a simple linear model, the intercept represents the
state of perfect health (111111). The level   1 is a baseline for
each dimension. The coefficient of the dummy variables repre-
sents the main effect of a move from level 1 to the other levels in
each dimension. The final value of each health state can be esti-
mated by summing the coefficients of the levels of each dimension
present in a given state [7].
mparing Brazil and the United Kingdom [7].
United Kingdom
SD Min Max Mean Median SD
0,21
0,29 0.10 0.93 0.50 0.59 0.29
0,28 0.19 1.00 0.78 0.90 0.27
0,29 0.00 1.00 0.44 0.38 0.31
0,28 0.12 0.98 0.74 0.79 0.25
0,20 0.53 1.00 0.80 0.85 0.17
0,25 0.66 0.96 0.42 0.45 0.41
0,44 0.53 1.00 0.90 0.97 0.14
0,29 0.53 0.98 0.81 0.84 0.15
0,45 0.14 1.00 0.83 0.91 0.23
0,23 0.05 0.99 0.61 0.57 0.33
0,37 0.51 0.98 0.82 0.89 0.17
0,38 0.00 0.99 0.63 0.78 0.37
0,39 0.29 0.98 0.66 0.79 0.23
0,37 0.10 0.95 0.53 0.64 0.35
0,31 0.06 1.00 0.67 0.81 0.35
0,29 0.29 1.00 0.64 0.67 0.25
0,30 0.00 0.91 0.39 0.36 0.34
0,38 0.10 1.00 0.57 0.59 0.27
0,41 0.57 0.98 0.51 0.63 0.48
0,37 0.28 0.99 0.75 0.88 0.24
0,38 0.88 0.99 0.45 0.67 0.47
0,34 0.10 0.99 0.60 0.65 0.33
0,26 0.07 1.00 0.55 0.56 0.30
0,35 0.19 0.94 0.71 0.73 0.21
0,26 0.10 0.99 0.76 0.92 0.31
0,28 0.56 0.76 0.10 0.10 0.39
0,28 0.19 0.97 0.56 0.55 0.25
0,27 0.29 1.00 0.79 0.84 0.21
0,26 0.10 1.00 0.69 0.75 0.29
0,53 0.05 0.98 0.68 0.76 0.32
0,23 0.09 0.99 0.54 0.57 0.37
0,29 0.10 0.99 0.40 0.29 0.31
0,32 0.28 0.98 0.35 0.32 0.32
0,36 0.15 1.00 0.58 0.60 0.36
0,24 0.06 0.99 0.70 0.94 0.35
0,28 0.66 0.98 0.58 0.80 0.46
0,34 0.85 1.00 0.38 0.55 0.61
0,46 0.00 1.00 0.48 0.48 0.42
0,38s co
wS111V A L U E I N H E A L T H 1 4 ( 2 0 1 1 ) S 1 0 8 – S 1 1 4The firstmodel was an ordinary least square regressionmodel,
considering g as a linear function [7]. Each individual health state
valuation was considered as an independent observation, regard-
less of if it was valued by the same individual.
The second model was a random effects model, which takes
account of variation both within and between respondents. For
this model, the error term of formula (1) is subdivided so that:
ij  uj  eij (2)
here uj is the respondent variation and eij is an error term for the
ith valuation of the jth individual. A random variation is assumed
for both terms. Estimation was through restricted maximum like-
lihood.
Additional strategies were undertaken to deal with the possi-
ble effects of interaction between the levels of different dimen-
sions of the SF-6D, as described in the original UK study [7]
The models were evaluated considering the following criteria:
1) inconsistencies in the estimated coefficients, because the coef-
ficients of dummy variables representing each level of SF-6D are
expected to be negative and increasing in absolute size as the level
of severity increases (amongst coefficients with statistical signifi-
cance); 2) mean absolute error and the proportion of predictions
outside 0.05 (% absolute error  0.05) and 0.10 (% absolute error 
0.10) ranges on either side of the observed value; 3) goodness of fit
measured using Akaike=s information criterion (AIC) and Bayes
information criterion (BIC). Predictions were further tested in
terms of bias (t test), normality of residuals (Jarque-Bera [JB]) and
the presence of autocorrelation in the prediction errors (Ljung-Box
[LB]). Analysis was performed using SPSS version 16.0 (SPSS Inc.,
Chicago, IL) [20], R 2.9.1 (R Development Core Team, Vienna, Aus-
tria) [21] and STATA 9.0 (Stata Corp., College Station, TX) [22].
Results
Study Population
A total of 889 households were visited from July 2007 to March
2008. Interviews were conducted in 354 (40%) of them, because for
the others it was impossible to contact residents after three con-
secutive visits or residents did not wish to participate in the study.
Out of 846 eligible individuals identified, 537 accepted to take part,
obtaining a response rate of 64%, similar to that of 65% found in
the population of the UK study.
Out of 537 respondents, 10 (1.9%) were excluded because they
did not complete the ranking or SG tasks, leaving a sample of 527
respondents. A total of 58 (11%) respondents were excluded as
they failed to value the worst state, because without this value it
was not possible to adjust the values of all other intermediate
states. Eighty-eight respondents (17%) gave the same value to the
five intermediate states values but were not excluded from the
analysis. The comparison between excluded and included sub-
jects according to socio-demographic characteristics is presented
in Table 1. There were no important differences regarding those
variables between the two groups, except for economic class (P 
0.05). There are a higher percentage of people from lower eco-
nomic classes (C and D) in the excluded group.
The final sample contains 2696 observed standard gamble val-
uations across 248 health states from 469 respondents.
Health State Values
Descriptive statistics for 40 of the 248 health states are shown in
Table 2, comparing the values observed in the Brazilian population
with those obtained in the original UK study. Overall, the Brazilian
mean health state values were lower and range from 0.14 to 0.82
with large standard deviations.Figure 1 presents a histogram for the 2696 individual adjusted
health state valuations with the skewness coefficient. As found in
the UK study, negative values (states considered worse than
death) were comparatively rare (Brazil 6.6% and United Kingdom
6.9%) and the proportion of valuations at themaximum value (1.0)
was small (Brazil 0.4% vs. United Kingdom 0.5%). Regarding the
worst health state, 63% of respondents valued it as better than
death, while in the United Kingdom the rate was 73%.
Modeling
Severalmodelswere estimated following the strategy proposed by
Brazier et al. [7], but only the best models in terms of predictive
ability are described in this article. Therefore, the results are pre-
sented for the random effects models with and without the inter-
cept restricted to unity (Table 3). In the random effects model
without the intercept forced to unity (model 1 in Table 3) 15 of 25
coefficients were significant with two inconsistencies, where the
estimated effect decreases from level 4 to level 5 for the physical
functioning dimension and level 2 of the vitality dimension did not
show the expected negative sign. In terms of predictive ability, the
proportion of prediction errors under 0.1 and 0.05 was 88% and
61%, respectively. The predictions are unbiased (P 0.05), but pre-
diction errors are not normally distributed (JB test). Moreover,
there is autocorrelation in the prediction errors (LB statistics), as
can be seen in Figure 2, which shows the observed and predicted
values formodel 1. There is a tendency to overpredict at lowhealth
state values and under-predict at high health state values.
To be used to generate QALYs, the best health state generated
by the SF-6D (111111) should be equal to 1 and deathmust be equal
to zero. The best way to ensure that the best state has the value 1
is to restrict the intercept to unity [7].
Table 3 shows the random effects model (model 3) with the
constant forced to unity. There was an increase in the number of
significant coefficients compared to the previous model 1, but a
higher number of inconsistencies. All coefficients had the ex-
pected negative sign. Regarding the number of prediction errors
model 3 performed worse than model 1, with a higher proportion
of absolute errors greater than 0.05 and 0.1. As in model 1, the
predictions were unbiased and the residuals were not normally
distributed. An important advantage of model 3 was the absence
of autocorrelation in the prediction errors (LB test not significant).
Figure 3 shows the curves of observed and predicted values for the
Fig. 1 – Histogram for adjusted health state valuation.248 health states valued using model 3.
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Models without inconsistencies were estimated following an ap-
proach used in the UK SF-6D [23]. Consistent models were con-
structed frommodels 1 and 3 by aggregating levels of each dimen-
sion if inconsistencies occurred; that is if the coefficients on each
level did not represent an additional decrease in the health state
value. The results are shown in Table 3. Model 2 is a consistent
ersion of model 1. From level 4 to level 5 of the physical dimen-
ion there was an inconsistency, as the coefficient of PF4 was
igher than PF5 in absolute value. In the consistent model these
wo levels were merged. Social functioning level 2 was merged
ith the level 1 reference point because the coefficient was insig-
ificant and inconsistent (positive sign), aswere the coefficients of
evels 2, 3, and 4 of the vitality dimension and hence these were
lso merged with the level 1 reference point. In model 3, all coef-
cients were significant but inconsistent levels were merged in
Table 3 – Main effects models and consistent models.
RE (Model 1) RE Consistent model
C p SE C
C 0.628 0.00 0.02 0.652 0
PF2 0.018 0.30 0.02 PF2 0.021 0
PF3 0.026 0.11 0.02 PF3 0.023 0
PF4 0.055 0.00 0.02
PF5 0.036 0.03 0.01 PF45 0.043 0
PF6 0.130 0.00 0.02 PF6 0.133 0
RL2 0.022 0.11 0.01 RL2 0.022 0
RL3 0.030 0.03 0.01 RL3 0.029 0
RL4 0.050 0.00 0.01 RL4 0.047 0
SF2 0.007 0.63 0.01
SF3 0.015 0.32 0.01 SF3 0.022 0
SF4 0.049 0.00 0.01 SF4 0.051 0
SF5 0.068 0.00 0.02 SF5 0.069 0
PAIN2 0.015 0.35 0.02
PAIN3 0.014 0.39 0.02
PAIN4 0.016 0.33 0.02 PAIN234 0.019 0
PAIN5 0.038 0.02 0.02 PAIN5 0.043 0
PAIN6 0.095 0.00 0.01 PAIN6 0.097 0
MH2 0.037 0.02 0.02 MH2 0.035 0
MH3 0.037 0.02 0.02 MH3 0.037 0
MH4 0.044 0.00 0.02 MH4 0.041 0
MH5 0.087 0.00 0.02 MH5 0.086 0
VIT2 0.037 0.02 0.02
VIT3 0.012 0.45 0.02
VIT4 0.022 0.17 0.02
VIT5 0.031 0.06 0.02 VIT5 0.051 0
N 2696 2696
Inconsistencies 2
MAE 0.050 0.051
%AE  0.05 39 41
%AE 0.10 12 12
t (mean0) 1.149 1.094
JBPRED 57.021 60.111
LB 3.172 4.554
AIC 281.08 407.394
BIC 446.26 531.139
AIC, Akaike=s information criterion; BIC, Bayes information criterion
MH,mental health; PAIN, bodily pain; PF, physical functioning; RE, ran
VIT Vitality.
* Coefficients PF23 and PF34 were inconsistent, so they were merged
† Coefficient PAIN23 and PAIN4 were inconsistent, so they were merodel 4 (PF2 and PF3; PF4 and PF4; RL2 and RL3; PAIN2 and PAIN3; uH2 andMH3; and VIT2, VIT3, and VIT4). Using thismethodology,
odels 2 and 4 are consistent versions of models 1 and 2 respec-
ively. Both are similar in terms of predictive ability compared to
heir original models. Model 4 has a higher mean absolute error
nd higher proportion of predictions outside 0.05 and 0.10 ranges
n comparison to model 2 and lower AIC and BIC when compared
o models 1 and 2, but has the advantage of having the intercept
xed at 1 according to the conventional utility scale. Furthermore,
he model does not suffer from autocorrelation in the errors of
rediction. For these reasons, this model appears to be the most
ppropriate. Figure 4 shows the observed and predicted values for
odel 4.
Table 4 shows a comparison between the Brazilian consistent
odel (model 4) and theUnitedKingdomconsistentmodel used to
erive SF-6D [7]. Statistically, these are not comparable models,
ince the UKmodel was estimated by ordinary least squares (OLS)
Constant forced to unity
el 2) RE (Model 3) RE consistent model (Model 4)
SE C P SE C P SE
0.02 1.000 1.000
0.02 0.088 0.00 0.02
0.02 0.070 0.00 0.02
0.104 0.00 0.02
0.01 0.064 0.00 0.01 PF2345* 0.080 0.00 0.01
0.02 0.177 0.00 0.01 PF6 0.183 0.00 0.02
0.01 0.076 0.00 0.01
0.01 0.065 0.00 0.01 RL23 0.073 0.00 0.01
0.01 0.089 0.00 0.01 RL4 0.087 0.00 0.01
0.063 0.00 0.01
0.01 0.067 0.00 0.01 SF3 0.033 0.00 0.01
0.01 0.102 0.00 0.01 SF4 0.066 0.00 0.01
0.01 0.114 0.00 0.02 SF5 0.078 0.00 0.01
0.105 0.00 0.02
0.068 0.00 0.02
0.01 0.075 0.00 0.02 PAIN234† 0.089 0.00 0.01
0.02 0.110 0.00 0.02 PAIN5 0.116 0.00 0.01
0.01 0.140 0.00 0.01 PAIN6 0.146 0.00 0.01
0.02 0.091 0.00 0.02
0.02 0.088 0.00 0.02 MH23 0.087 0.00 0.02
0.02 0.090 0.00 0.02 MH4 0.088 0.00 0.01
0.02 0.133 0.00 0.02 MH5 0.131 0.00 0.02
0.049 0.00 0.02
0.043 0.01 0.02
0.040 0.137 0.02 VIT234 0.050 0.00 0.01
0.01 0.083 0.00 0.02 VIT5 0.086 0.00 0.02
2696 2696
7
0.064 0.065
50 50
21 20
1.661 1.916
15.774 15.599
0.193 6e-04
637.257 583.14
796.28 683.346
efficients; JB, Jarque-Bera; LB, Ljung-Box; MAE, Mean absolute error;
effects; RL, role limitations; SE, standard error; SF, social functioning;
2345 coefficient.
PAIN234.(Mod
P
.00
.24
.15
.00
.00
.10
.03
.00
.08
.00
.00
.14
.00
.00
.03
.02
.01
.00
.00
; C, co
dom
in PFsing data at a mean level, including the interaction term
S113V A L U E I N H E A L T H 1 4 ( 2 0 1 1 ) S 1 0 8 – S 1 1 4(“MOST”). The OLS models with interaction terms applied to the
study data performed worse than all other models estimated in
terms of predictive ability. Mean absolute error increased to 0.102
and the percentage of predictions errors greater than 0.05 and 0.10
was 70% and 42%, respectively, with problems of autocorrelation
in the errors. In addition, our OLS models performed worse than
random effects models using AIC and BIC.
The coefficients in themodels can be interpreted as represent-
ing any decrement in utility associated with health deteriorating
from full health. In the recommended model 4, the value of full
health is equal to one, since the intercept was forced to unity.
Utility values for all possible SF-6D health states can be obtained
by using the coefficients estimates by subtracting from1 the utility
decrement associated with each level in a given health state. For
Fig. 2 – Observed and predicted health state valuation for
the random effects model (1).
Fig. 3 – Observed and predicted health states valuation for
the random effects model with constant forced to unity (3).example, taking the state 245633, the estimated value would be:
1  0.080  0.087  0.078  0.146  0.087-0  0.52
Discussion
The results of this study provide the first Brazilian population-
based value set for health states, making it possible to generate
QALYs for cost-utility studies using regional data and preferences.
We acknowledge that the population of Porto Alegre is not repre-
sentative of the whole Brazilian population. On the other hand,
this kind of survey is complex and expensive, so it could be diffi-
cult to have algorithms for all regions in such a large country as
Brazil. We believe that using SF-6D health states preferences val-
ues from the Porto Alegre population to conduct cost-effective-
ness studies in Brazil is a more suitable alternative than using
values obtained in other countries. This is a relatively new re-
search area in Latin America, with only one study valuing EQ-5D
health states in the population of Argentina, recently published
[11]. The Brazilian SF-6D preferenceweights estimated here offer a
method for producing utility values from existing SF-36 data.
Because the overall aim was to construct a model to predict
values for all possible health states generated by the SF-6D, the
main criterion used to choose the most appropriate model was
predictive ability in terms of mean absolute errors between ob-
served and predicted health state values and percentages of pre-
diction errors greater than 0.05 and 0.01. On this basis, the random
effects models performed best among all models tested. On theo-
retical grounds it is argued that the constant term in the models
should be set equal to one to conform to the conventional utility
scale. This would suggest model 4 as the preferred model.
One concern is the existence of inconsistencies between coef-
ficients. This finding can be related to the difficulty in attempting
to value a comparatively large classification system describing
18,000 health states. Due to sample size issues, some values are
not very stable. This result is similar to that found by the authors
of the original study and other researchers in different countries
[7,13–15]. It is likely that increasing the number of health states to
Fig. 4 – Observed and predicted health state valuation for
the consistent random effects model with constant forced
to unity (4).be valued, which in turn requires a larger number of individuals,
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S114 V A L U E I N H E A L T H 1 4 ( 2 0 1 1 ) S 1 0 8 – S 1 1 4may overcome some of the inconsistencies and insignificant coef-
ficients for some levels in some dimensions [23].
Moreover, the inconsistenciesmay be expected due to the clas-
sification system of the SF-6D, with somany levels in each dimen-
sion. Furthermore, SG is not an easy instrument to complete, and
some people can have difficulty understanding the exercise, lead-
ing to illogical responses. The percentage of respondents who
were not able to give a valid value to the worst SF-6D health state
was higher in lower economic classes. The criterion to classify
economic class is based on income and purchasing power. In Bra-
zil, a higher economic class guarantees greater access to educa-
tion, information, health care, and even greater social inclusion.
Consequently, the higher classes have greater opportunity of at-
taining conditions required tomake decisions on their ownhealth,
and perform more complex tasks.
Because conducting a population survey is very costly, in terms
of time and resources, an alternative for dealing with inconsistent
coefficients was proposed by Brazier et al. [23]. Following this
strategy, it was possible to construct consistent models by merg-
ing inconsistent coefficients. Consistent models were estimated
from models 1 and 3, containing only the levels that contribute
significantly to the final health state value. Therefore, model 4 is
recommended for calculating utility values for this Brazilian ver-
sion of SF-6D health states.
The differences between Brazilian andUKmodels reinforce the
importance of using a country-specific algorithm to calculate util-
ity values in the national context. The best fitting model in the
Brazilian data was a random effects consistent model that takes
into account variations in two levels, inter- and intraindividual,
whereas for the UK data the best model was an OLS consistent
model using data at amean level. In general, the coefficients of the
Brazilian model were larger than those found in the United King-
dom, leading to a greater decrement in utility values from full
health. Although the bodily pain dimension appears to be the
most important dimension in determining the health state value
for both cultures, the physical functioning dimension seems to
have greater importance for the Brazilians. Differences between
the weights of different dimensions among diverse cultures was
also found in other countries for SF-6D [13–15], and similar instru-
ments such as EQ-5D [8–12,24], emphasizing the need for more
tudies analyzing the association between cross-cultural variables
nd preference measurement.
Although we recognize some caveats regarding interpreting
ur study, it is important to emphasize the difficulty of conducting
population survey in Brazil. Due to high rates of urban violence,
n many census sectors people live in buildings with security sys-
ems that greatly hinder access to residents. For these reasons it
as necessary to adopt the strategy of replacement of losses and
efusals, visiting a larger number of households than planned to
btain the required number of interviews.
The availability of a regional algorithm for calculation of utility
cores represents an opportunity to undertake local health eco-
omics research in Brazil. To date, studies of cost-utility in Brazil
ave been conducted using secondary data derived from other
ountries, generally developed countries. This study estimated
reference weights using a random sample of the southern Brazil-
an general population, suitable for incorporation in the decision-
aking process for resource allocation and public health policiesn Brazil.Sources of financial support: This study was funded by CNPQ/
Brazil (Edital MCT-CNPq/MS-SCTIE-DECIT – No. 36/2005). Dr. Lu-
ciane Cruz received a graduate research scholarship from CAPES,
Brazil. Professors Polanczyk and Fleck received a research schol-
arship from CNPq/Brazil.
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